INTRODUCTION
One of the most familiar insects in the world is the honeybee. This member of the insect order Hymenoptera plays a key role in the human and natural world.
The honeybee, like other hymenopteran species, is characterized by a haplodiploid system of reproduction. Fertilized oocytes generally produce diploid females (workers and queens) whereas unfertilized eggs produce haploid males (drones) through arrhenotokous parthenogenesis. However, in the honeybee and in various species of the hymenoptera, sex is not determined directly by ploidy level but by the genotype at the so-called sex locus (Cook and Crozier 1995, Beye et al. 2003) . In addition to the general arrhenotokous parthenogenesis, some cases of thelytokous parthenogenesis (i.e., female-producing parthenogenesis) are known in hymenoptera (Slobodchikoff and Daly 1971) . The proteobacterium Wolbachia is one of the possible agents of this thelytoky (Rousset et al.1992 , Stouthamer et al. 1999 and induces parthenogenesis in at least 40 species of Hymenoptera (Cook and Butcher 1999 (Hertig and Wolbach 1924) . Since then, Wolbachia has been found worldwide in numerous arthropod species, including: insects, mites, spiders, terrestrial isopods, as well as filarial nematodes (Zhou et al.1998 , Lo et al. 2002 , Gotoh et al. 2003 , Goodacre et al. 2006 , Hilgenboeck et al. 2008 ).
These remarkable bacteria are extremely common and widespread with 17 to 76% of all arthropod species infected with one or more strains (Werren 1997 , Werren et al. 1995 , Jeyaprakash and Hoy 2000 , making it one of the most ubiquitous endosymbionts on earth (Hilgenboecker et al. 2008) .
Wolbachia are transmitted within the egg cytoplasm and found in reproductive and other tissues of invertebrates. In invertebrates, Wolbachia has been shown to manipulate cellular and reproductive processes (Werren 1997 , Werren et al. 2008 , Hoffman and Turelli 1997 , Sinkins 2004 , Jeong and Suh 2008 2008). These modifications typically give a reproductive advantage to infected individuals and allow for the spread of Wolbachia through a population (Turelli and Hoffman 1991 , Dobson et al. 2002a , Dobson et al. 2002b , Dobson 2003 , Xi et al. 2005a . Wolbachia have been found in numerous species of Hymenoptera, including parasitoids and ants (Cook and Butcher 1999 , Jeyaprakash and Hoy 2000 , Stouthamer 1997 , Shoemaker et al. 2000 , Wenseleers et al. 1998 .
Wolbachia can also provide direct fitness benefits to their hosts by affecting nutrition and development (Brownlie et al. 2009 , Hosokawa et al. 2010 , influencing fecundity (Aleksandrov et al. 2007) or oogenesis (Dedeine et al. 2001 ) and providing resistance to pathogens (Bian et al. 2010 , Glaser and Meola 2010 , Hedges et al. 2008 , Kambris et al. 2010 ).The number of research groups working on these bacteria has grown exponentially in the past few years, spurred in part by a recently acquired ability to detect and characterize these fastidious intracellular bacteria by using molecular genetics techniques.
Although the diversity of Wolbachia infection in the honeybee spp. A. m. capensis and A. m. scutellata have been well investigated (Jeyaprakash et al. 2003) in African honeybee, there is a lack of such investigation in the sub species of Asian honeybee, Apis cerana indica of India. To address this issue, PCR based screening was carried out for the first time in the workers of honey bee species Apis cerana indica collected from different parts of Karnataka, India (Fig.1 , Table. 1). Keeping all these in view, it was thought to screen the bee species for the presence or absence of Wolbachia by means of PCR.
MATERIALS AND METHODS

Colony sources
Workers of the honeybee species Apis cerana indica were collected from colonies of different parts of Karnataka, preserved in 95% EtOH (Fig.1 , Table. 1) and were stored at -80°C prior to DNA extraction.
DNA extraction and PCR protocols
DNA extraction from single bee was done using Aquapure Genomic DNA kit (catalog number 7326343, BIORAD,Germany) accroding to the manufacturer's instruction and the genomic DNA was resuspended in 50  l of sterile water. 1  l genomic DNA preparation was used for PCR amplification.
16s rDNA Wolbachia specific primers, Forward 5'CAT ACC TAT TCG AAG GGA TAG 3' and Reverse 5'AGC TTC GAG TGA AAC CAA TTC 3' were used to amplify Wolbachia ribosomal genes(expexted product size ~900bp) from the genomic DNA of honeybees.
Standard PCR was performed by a hot start method in a 25 μl reaction volume containing 1 μl DNA sample, 1 μl forward and reverse primers, 5 μl 10X Buffer containing 15 mM of MgCl2, 1 unit of Taq polymerase (Roche, Germany), and 1 μl dNTPs (10mM). Deionized MilliQ water was added to a final volume of 25 μl. The PCR reaction mix was prepared in one batch and then added to each sample. A sample containing deionized water in place of template DNA was included in all reactions as a negative control. The amplified products were detected by running a 1.5% agarose gel (TAE buffer) with a 1kb molecular weight marker .The gels were stained in ethidium bromide, observed under UV Transilluminator and then photographed (Fig. 2) .
Clean laboratory practices, sealed pipette tips, and fresh reagents were used to avoid contamination. Negative controls (consisting of all components except the DNA template) were conducted on each date to detect potential contamination, but positive controls were not carried out to reduce the likelihood of contamination.
RESULTS AND DISCUSSION
In the present communication, we first report the absence of the endosymbiont Wolbachia in Indian honeybee Apis cerana indica collected from wider geographic areas of Karnataka. A PCR assay based on 16S primers was designed for the detection of W. pipientis in honeybee tissue, and initial screening of honeybees indicates that 100% of the samples screened were negative for Wolbachia infection (Fig.2 , Table-1) .No positive bands were produced in the workers of honeybee sp. Apis cerana indica (Fig-2 , Table-1). Lane-13 showed negative for PCR (Fig-2) , clearly indicating there was no contamination in the PCR carried out.
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At least three hypotheses can be formulated to explain the absence of Wolbachia in the honeybee species, Apis cerana indica of India.
(i) Eventhough, Wolbachia are known to infect more than ~15% of the insect population (Jeyaprakash and Hoy 2000) , some species lack Wolbachia endosymbionts. The PCR result (Fig.2 , Table- (ii) Antibiotics are found in honey, largely because they are used in apiculture for treatment of bacterial diseases.The extensive use of antibiotics to control bacterial diseases and naturally occuring antibiotics in host plants could have cured the Indian honeybees of their Wolbachia infection, possibly through reducing Wolbachia densities, and may also be occasionally responsible for complete elimination of Wolbachia infections from honeybee populations. This is in agreement with (Cook and Butcher 1999 , Stouthamer 1997 , Zchori-Fein et al. 1992 , wherein a number of cases, the thelytokous insects have been 'cured' of Wolbachia after treatment with antibiotics.
Naturally occurring antibiotics in host plant tissues, for example, may cure Wolbachia infections in field populations of tephritid fruit flies. Wolbachia infection, was eliminated in most individuals reared on wheat molded with natural tetracycline-producing fungi (Stevens and Wicklow 1992) . Further, commercial tetracycline has been demonstrated to cure Wolbachia infections in the mosquito, Culex pipiens (Awahmukalah and Brooks 1983), the drosophilids, D. simulans and D. Melanogaster (Bourtzis et al.1994 ) and the hymenopteran parasitoid, Nasonia vitripennis ( (Bourtzis et al. 1994 , Richardson et al. 1987 ).
(iii) Until the 1950s, Varroa was a parasite on Apis cerana, the Indian honey bee. When Apis mellifera colonies of European descent were moved into the Indian honey bees range, varroa found a new host upon which it could proliferate. The absence of Wolbachia may be attributed to the less prevelance of the Varroa mites in Indian honeybee Apis cerana indica, which serves as a vector to many bacterial and viral dieseases.
Numerous factors could, therefore, be responsible for the non-prevalance of Wolbachia within the Indian honebee species, Apis cerana.
Overall, the Wolbachia PCR primers tested on Apis cerana DNA yielded no PCR products related to Wolbachia. Therefore, we conclude that Wolbachia are either not present at all, or, less likely, are present at undetectable levels in the samples surveyed in Karnataka.
Although our present survey covered a wide geographical range of Indian honeybee, A.cerana populations, none of which seemingly hosted Wolbachia, this does not exclude the possibility that some other populations do harbour infections. Wolbachia seems to be generally less successful in Indian honeybees and this could be a result of there being a fewer opportunities for transmission or from specific physiological adaptations.
CONCLUSION
A conclusion that can be drawn from our PCR based survey is that Wolbachia spp. is absent in the workers of honeybee sub species A. cerana indica collected from different parts of Karnataka, India. The absence of Wolbachia in Apis cerana indica indicates no obvious effect at all and suggests that the Wolbachia may not be involved in the development of parthenogenesis in honeybees.
The amount of research on Wolbachia spp. prevalence in the honeybee is very limited. Within the Hymenoptera, the limits of distribution of parthenogenesis inducing Wolbachia have not yet been established. Further investigations into the prevalence rates of Wolbachia spp. in other honeybee species are needed. To address this issue, we screened Indian honeybee species Apis cerana indica, using a PCR assay. None was infected, and therefore we conclude that in honeybee worker, thelytoky evolves independently of Wolbachia. This study clearly shows that it is highly unlikely that Wolbachia induces parthenogenetic reproduction in social insects. Foremost, none of the honeybees of the social Hymenoptera was infected by the micro-organism.
Based on our current results we conclude that the evolutionary dynamics of the reproductive types in A.cerana are not governed by Wolbachia infection. 
